Yersinia genome diversity disclosed by Yersinia pestis genome-wide DNA microarray.
The genus Yersinia includes 11 species, 3 of which (Y. pestis, Y. pseudotuberculosis, and Y. enterocolitica) are pathogenic for humans. The remaining 8 species (Y. frederiksenii, Y. intermedia, Y. kristensenii, Y. bercovieri, Y. mollaretii, Y. rohdei, Y. ruckeri, and Y. aldovae) are merely opportunistic pathogens found mostly in the environment. In this work, the genomic differences among Yersinia were determined using a Y. pestis-specific DNA microarray. The results revealed 292 chromosomal genes that were shared by all Yersinia species tested, constituting the conserved gene pool of the genus Yersinia. Hierarchical clustering analysis of the microarray data revealed the genetic relationships among all 11 species in this genus. The microarray analysis in conjunction with PCR screening greatly reduced the number of chromosomal genes (32) specific for Y. pestis to 16 genes and uncovered a high level of genomic plasticity within Y. pseudotuberculosis, indicating that its different serotypes have undergone an extensively parallel loss or acquisition of genetic content, which is likely to be important for its adaptation to changes in environmental niches.